-were observed by in situ electrospray ionization mass spectrometry (ESI-MS) analysis under the catalytic reaction condition indicating that they are intermediates in the reaction. A catalytic cycle was proposed based on these observations. Molecular structure of 2 was determined by single-crystal X-ray diffraction analysis.
Diamond nanoparticles are now the most commonly synthesized nanomaterials. As they have some distinctive properties, such as high adsorptive capacity, high thermal conductivity, high surface energy, hydrophoby and a large specific surface, they are of great interest as materials with a wide application range. Nanodiamonds (NDs) can be used as adsorbents and catalysts for the production of nanocomposite materials, for growing diamond films, in medicine and biotechnology [1] [2] [3] . They can not now be widely used mainly because there are no well-defined standards and the quality of the NDs, offered by different producers, is unstable [4] . Therefore, the study of NDs is important and promising.
The main goal of NDs purification is removal of non-diamond forms of carbon. Practically all known methods are based on the use of the different resistances of diamond and non-diamond forms of carbon to oxidants. To apply them, many technical problems, arising in exothermal reactions at high temperatures and intensive gassing in a limited volume, should be solved [5] . A decisive factor in selecting a purification variant is safety.
The goal of the project was to assess the effect of thermal treatment in vacuum on the structural characteristics and chemical composition of NDs and a diamond blend produced by detonation synthesis. NDs in the form of powders were obtained from two sources: Gansu Liru Lingyun NanoMaterial Co Ltd. (China) and NanoCarbon Research Institute Ltd. (Japan). A diamond blend (brand АШ-А) was offered by Scientific and Technical Enterprise "Sinta" (Belarus).
It is commonly accepted that only a complex of diagnostic techniques gives the possibility to get a true knowledge about the carbon nanostructures properties. Chemical composition was determined by mass-spectrometry (an inductively-coupled plasma mass-spectrometer ICP-MS Xseries2 (ThermoFisher Scientific)) and X-ray spectral analysis (a VEGA II LSH electron microscope (TESCAN OJSC) with an attachment for microprobe analysis); different levels of structural elements aggregation were analysed by SEM (VEGA II LSH), AFM (N'Tegra Aura NT-MDT) and DLS (Malvern Instruments Ltd.) methods; structural parameters of crystallites were analysed by Xray structural analysis (Thermo Scientific ARL X'TRA Powder X-ray Diffraction System); in order to determine the pair density-density correlation functions and to estimate parameters of the nanostructure (correlation length, specific surface and fractal dimension) was used SANS.
Our study has shown that thermal treatment under mild conditions is a promising approach to purification of NDs and a diamond blend from the point of view of economy, safety and environmental protection.
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